Abstract Enterprises' resources and capabilities determine their ability to achieve competitive advantage. In this regard, the key innovation challenges that enterprises face are liabilities associated with their age and size, and the entry barriers imposed on them. In this line, a growing number of enterprises are starting to implement innovation practices in which they employ both internal/external flows of knowledge in order to explore/exploit innovation in collaboration with commercial or scientific agents. Within this context, universities play a significant role providing fertile knowledge-intensive environments to support the exploration and exploitation of innovative and entrepreneurial ideas, especially in emerging economies, where governments have created subsidies to promote enterprise innovation through compulsory university partnerships. Based on these ideas, the purpose of this exploratory research is to provide a better understanding about the role of universities on enterprises' innovation practices in emerging economies. More concretely, in the context of Mexico, we explored the enterprises' motivations to collaborate with universities in terms of innovation purposes (exploration and exploitation) or alternatives to access to public funds (compulsory requirement of being involved in a university partnership).
inefficiencies (Acs and Audretsch 1991; Carson 1985; ) . On the other hand, the existence of entry barriers (e.g. cost advantages of incumbent ventures, product differentiation of incumbent ventures, capital requirements, customer switching costs, access to distribution channels, and government policies) decreases the likelihood, scope, and speed with which enterprises can enter a market and establish themselves as competitors against incumbents (Porter 1979 (Porter , 1980 . Those barriers to market entry pose a major challenge for enterprises in terms of performance (Capon et al. 1990 ) and innovation practices (Damanpour 1991; Rosenbusch et al. 2011) .
In line with these arguments, a growing number of enterprises are starting to implement innovation practices in which they employ both internal/external flows of knowledge in order to explore/exploit innovation in collaboration with commercial or scientific agents (Yamin and Otto 2004; van de Vrande et al. 2009 ). Within this context, universities play a significant role in entrepreneurial innovation processes (Audretsch 2014; Shane 2003) , by providing fertile knowledge-intensive environments to support the exploration and exploitation of innovative and entrepreneurial ideas (Grimaldi et al. 2011; Guerrero et al. 2014a Guerrero et al. , b, 2015 Guerrero and Urbano 2012; Kirby et al. 2011; O'Shea et al. 2005 O'Shea et al. , 2007 Rothaermel et al. 2007; Urbano and Guerrero 2013; Wright et al. 2007 ), especially in emerging economies, where governments have created subsidies to promote enterprise innovation through compulsory university partnerships as a strategy to stimulate regional economic development and the transition from an efficiency economy to an innovation economy (Cohen et al. 2002) . As a consequence, in both developed and developing economies, public research has been oriented to industry's needs and public resources have been conditioned by the new rules of the game whereby universities contribute to social and economic development (Grimaldi et al. 2011) . In this context, universities attempt to transform their business models by taking into account the needs, priorities and capabilities of all stakeholders (Miller et al. 2014) . However, in emerging economies, university transformation is slow because there is not a strong base to build upon and obtain highquality research outcomes, while enterprises interested in partnerships usually face challenges in terms of communication, expectations, and agreements. To date, limited attention has been given to the importance of enterprise-university partnership in transforming emerging economies into innovative economies in which the generation, transfer and commercialization of knowledge becomes a pillar of economic development. The main reason for this is the lack of databases or other sources of information, as well as the emerging stage of applied and non-applied research designed to generate economic value. If we compare developed economies and transitional economies, we observed some similarities and differences. For instance, improving the performance of the labor market, the productive potential of the economy, and social cohesion are common objectives in most developed and transitional economies (Quintini and Martin 2014, p. 9) . Despite these common goals, previous studies (Souto-Otero and Whitworth 2016) have highlighted how the challenges faced by both types of economies are somewhat different in terms of demographic trends; labor market; educational enrolment; institutions supporting; social attitudes; and the quality versus the quantity of innovations. In this regard, one example is Mexico, a relevant country in the global context because of the size of its economy and its leadership position in Latin America (World Economic Forum 2013 , and where universities currently play a major role in the development of an innovation ecosystem, the transition to the Knowledge Economy (Guerrero and Urbano 2012) . As a consequence, the university business model is also in a state of transition, whereby knowledge transfer and innovation processes are evolving into primarily innovation processes (Chesbrough 2003; Miller et al. 2014) , with multiple stakeholders trying to exert an influence on the process (Alsos et al. 2011) . Based on these ideas, the purpose of this exploratory research is to provide a better understanding about the role of universities on enterprises' innovation practices in emerging economies. More concretely, in the context of Mexico, we explored the enterprises' motivations to collaborate with universities in terms of innovation purposes (exploration and exploitation) or alternatives to access to public funds (compulsory requirement of being involved in a university partnership). In this sense, using a sample of 10,167 Mexican enterprises in the 2012 Research and Technological Development Survey (ESIDET) collected by the Mexican National Institute of Statistics and Geography (INEGI), we propose a multinomial regression model to study the role of universities in enterprises' innovation practices. This study tries to contributes to the debate on innovation by providing insights about the role of universities in enterprises' exploitative and exploratory innovation practices, as well as, contributing to the debate around the strategies implemented by governments to stimulate regional economic development and the transition from an efficiency economy to an innovation economy via subsidies to promote enterprise innovation through compulsory university partnerships.
The paper is organized as follows: Sect. 2 presents a review of the literature on universities' involvement in enterprises' innovation practices, and the proposed conceptual model. Section 3 provides some elements to contextualize the study in the light of Mexican Innovation Ecosystem. Section 4 describes the methodological design, including data collection and statistical analysis. Section 5 presents the results obtained and discusses them in the light of previous studies. Finally, Sect. 6 contains the concluding remarks, including the limitations and implications of our study, and avenues for further research.
Highlighting universities' partnerships in enterprises' innovation practices
The exploitation practices involve the refinement and extension of existing knowledge while exploration practices refer a learning process or acquisition of new external knowledge (Alcalde and Guerrero 2016) . The selection of innovation practices depends on the ability to exploit/explore innovative capabilities that in some cases involves creating markets for intellectual property that was owned by the enterprises but not exploited by them (Arora and Fosfuri 2003; Kim and Kogut 1996) . Following this assumption, enterprises collaborate in order to facilitate direct and systematic use of external resources (Becker and Dietz 2004) . However, each type of collaboration involves different transaction costs due to information asymmetry, asset specificity, opportunistic behavior, and uncertainty regarding the appropriation of the income produced (Nieto and Santamaria 2007) . In this regard, enterprises determine the feasibility of collaborations on the basis of opportunities and risks associated with each type of collaboration. In order to understand the importance of universities' partnership within enterprises' innovation practices, it is necessary to address services, achievements, beneficiaries, expected results as well as understand that this process will be influenced by the environment, profiles of individuals/partner, and purposes (Barbero et al. 2014) . In general, university support is highly effective in the creation and survival of knowledge-based enterprises (McAdam and McAdam 2008) because sharing unique sets of valuable and imperfectly imitable resources (financial and physical) and capabilities (human and organizational) (Kirby et al. 2011) . However, in emerging countries, universities faces numerous limitations in quality and quantity of those resources and capabilities (Guerrero et al. 2014b ). Nevertheless, universities are still key pillars in government efforts to reinforce the innovation ecosystem via subsidies designed to make science more relevant to industry's needs (Cohen et al. 2002; Herrera et al. 2016; . Based on these arguments, this section focuses on discussing the role of universities in partnership with enterprises in innovation practices.
University-enterprises' innovation practices motivated by strategic purposes
Depending on strategic purposes, enterprises usually collaborate with science-based, commercial and mixed organizations (Alcalde and Guerrero 2016) . Firstly, enterprises with an orientation towards radical innovations are involved in science-based collaboration with universities (Kenney and Mowery 2014; O'Connor and De Martino 2006) . Traditionally, rather than intrapreneurial and commercial innovation practices, enterprise-university partnerships are characterized by an absorptive capacity of inflows knowledge as well as possibilities to access to R&D public funding, qualified/specialized personnel, and technological capabilities (Cohen and Levinthal 1990; Belderbos et al. 2004; Colombo et al. 2004; Astrom et al. 2008; Olazarán et al. 2009 ). In this sense, the strategic purposes behind university-enterprise partnerships are learning/acquiring new external knowledge, technological regeneration, absorption of new skills, and development of radical or long-term innovations, through, for example, networking or outsourcing (Bonaccorsi et al. 2013; Kenney and Mowery 2014; Gassmann 2006; Grimaldi et al. 2011; Nambisan et al. 2012) . Secondly, enterprises with an orientation towards incremental innovations usually are involved in commercial collaborations with different partners linked with the subsidiaries or with the industrial value chain (outflows of knowledge). Traditionally, rather than science-based innovation practices, commercial innovation practices are characterized by a fast return on investment, risk reducction, and enhancing flexibility, quality, and market adaptability (Chung et al. 2003; Tether 2002) . In this regard, these innovation practices may also pursue non-technological objectives such as the identification of opportunities and expansion of the companies' markets, through internationalization or entry into new markets (Bayona et al. 2001; Tether 2002) . Evidence suggests some advantage behind this type of innovation practices such as reduction of market uncertainty, outward licensing of intellectual property, capitalization of initiatives and return of investment (Lichtenthaler and Ernst 2007; Ritala and Hurmelinna-Laukkanen 2013; van de Vrande et al. 2009 ). Thirdly, according to achieve an effective exploration/exploitation of innovation, enterprises usually adopts diversified collaboration patterns. In this case, the purpose is a combination of partnerships that facilitates the generation of radical and incremental innovations (Alcalde and Guerrero 2016) . Consequently, having a variety of commercial and scientific partners has a greater positive impact on the degree of novelty in products than collaboration with only one type of partner (Nieto and Santamaria 2007) , especially within prosperity contexts. In emerging economies, limited access to various financial sources may generate negative enterprise dynamics due to insufficient entry of innovative enterprises in the market (Parker 2009; Nanda and Rhodes-Kropf 2013) ; for this reason, mixed collaborations facilitate the building of sustainable competitive advantages and support innovation performance (Laursen and Salter 2006) , particularly for enterprises that are fighting for organizational survival, because optimal combinations of commercial and technical (scientific) skills reduce market uncertainty. Intuitively, in scenarios with unpredictable market conditions, enterprises will try to collaborate with several partners Innovation practices in emerging economies: Do university… simultaneously in order to be competitive and innovative while sharing potential challenges and risks.
Hypothesis 1 In emerging economies, innovative enterprises are more likely to collaborate with universities to develop radical innovations than to develop incremental innovations.
Hypothesis 2 In emerging economies, the role of universities in exploratory innovation is more significant in science-based collaborations than in mixed collaborations with other agents.
University-enterprises' innovation practices motivated by government subsidies
Governments around the world have created subsidies or incentive innovation programmes to promote knowledge exchange (Bozeman 2000) ; especially, in emerging economies, where university-enterprise partnership is compulsory as a strategy to stimulate regional economic development (van de Vrande et al. 2009 ). In certain scenarios characterized by several constraints, the main policymakers' assumption is to transfer to universities and government research centres responsibilities linked to innovation and commercialization practices (Marzo et al. 2008) as well as to pay attention to industry's needs (Cohen et al. 2002) . Even these policy makers intentions, subsidies or incentive innovation programmes also represent for universities and enterprises an excellent opportunity to develop subsidized innovation (de facto lowering the costs for all the participants in these initiatives) as well as a risk to adopt an university-industry opportunistic when the relationship is relatively fragile and tend to be discontinued when the public funds for the initiative dried up (Gianiodis et al. 2016) or with the existence of opportunism from intermediaries when governments use them as a bridge between enterprises and public funding (Armanios et al. 2016) .
Overall evidence on university-enterprise innovation practices is thinly spread and further research and analysis is warranted (Feller 2005; Perkmann et al. 2013) . Neither theoretically nor empirically, there is a definitive justification and evidence about the effectiveness of public R&D subsidies in stimulating private/collaborative R&D as well as in resulting of significant and tangible outcomes (Greco et al. 2016; Hall et al. 2016) . The proponents of R&D programs consider that subsidies enhance firm productivity, reinforce domestic economic growth, generate spillovers, and increase private R&D expenditures (Dimos and Pugh 2016) . In this point of view, subsidies give the opportunity to an individual enterprise or a collaboration partnership to turn an unprofitable project into a profitable one or complete an existent project. Enterprises may view public funds as are relatively cheap way to finance their R&D projects, especially when application costs are low and the probability of selection is high compared to alternative financing sources (Aschhoff 2009; Aschhoff and Sofka 2009) . As a result, subsidies reduce the fixed costs of other current and future research projects and increasing their probability of being completed or undertaken (Benavente et al. 2007 ). The opponents of R&D programs argue that the subsidies are not diverted to the best firms because the selection of subsidized firms could influence by pressure groups (Hall et al. 2016) or by the information asymmetry between firms and investor generates difficulties in measuring the private and social returns of R&D projects (Callahan et al. 2012) . In this point of view, some studies also recognized that the majority of subsidized firms are selected more on the basis of achieving political, economic and strategical government's purposes than on the basis of the project quality (Sissoko 2011) . However, evidence also support the existence of long-standing partnerships between universities and enterprises, and the fact that universities continue to aggressively seek industrial sponsorship, although government subsidies and grants create strong administrative burdens for companies, as government support is considered to be highly inflexible, since it does not allow to change partners and the programs cannot end before a given date (van de Vrande et al. 2009 ).
Even those perspectives, subsidies provide resources for the development of projects involving universities and enterprises. There are several examples such as the European Commission framework programmes (Caloghirou et al. 2001) ; federally-funded schemes such as the Advanced Technology Program in the US (Hall et al. 2001) ; funding instruments provided by research councils and government departments in the UK (Howells et al. 1998) ; federal university-industry projects in Germany (Almus and Czarnitzki 2003; Czarnitzki et al. 2007 ); among others. In fact, Bellucci and Pennacchio (2016) analysed enterpriseuniversity partnerships across European countries and they found that environmental context explain the effectiveness of those innovation practices as well as confirm that enterprises are more likely to collaborate with universities when are looking for radical innovations. Similarly, previous studies have estimated the effect of public subsidies on the promotion of R&D activities and university-enterprise cooperation (Segarra-Blasco and Arauzo-Carod 2008), and have concluded that enterprises with access to such public subsidies tend to cooperate with one another (Cassiman and Veugelers 2002) . Current researches in the field are paying more attention on university-enterprise partnership across emerging economies providing interesting insights concerning dilemmas experimented in university-enterprise partnership for innovation purposes in Brazil (Bastos et al. 2014) , exploring the role of intermediaries in the innovation process in China (Armanios et al. 2016) , the partnership intensity influenced by the technological change and expected profitability translation of innovative effort in Vietnam (Santarelli and Tran 2016) , the elements like reputation and national priorities that defined the incentives that drives innovation partnerships in South African (Kruss and Visser 2017) . Based on these arguments, in emerging economies where public subsidies are oriented to reinforce enterprise-university collaborations, we expected to find that these government intervention allows an effective exchange of knowledge, generation of radical innovations and spillover effects (Astrom et al. 2008; Boschma 2005; Brenes et al. 2016; Perkmann and Walsh 2007; Perkmann et al. 2013 ). Indeed, this expected effect will be reinforced when enterprises develop mixed innovation practices simultaneously with universities and other enterprises (Alcalde and Guerrero 2016) .
Hypothesis 3 The access to government subsidies with compulsory university partnerships is greater in exploratory innovation practices than in exploitative innovation practices.
Hypothesis 4
The access to government subsidies with compulsory university partnership is greater in mixed collaborations than in exclusively science-based collaborations.
The Mexican science, technology and innovation ecosystem
Emerging economies have assuming an increasingly prominent position in the world economy because comprise countries 1 with a rapid pace of development and government policies that favor economic and the transition towards an entrepreneurial and knowledge societies (Herrera et al. 2016; Hoskisson et al. 2000; Innovation practices in emerging economies: Do university… et al. 2016; Wright et al. 2005) . Classified by the International Monetary Fund, Mexico is an interesting example of an emerging economy by the economic, political and social initiatives implemented during the last three decades . Based on the objectives of this research, this section tries to provide some elements that allows understand antecedents and initiatives linked to the configuration of the Mexican Innovation Ecosystem.
Antecedents and elements
In 2002, the Mexican government enacted the Science and Technology Law with the objective to foster scientific research, technological development, and innovation. The main body responsible for defining, developing, and implementing the law was the National Council for Science and Technology (CONACYT), in collaboration with other government organizations. According to the Diario Oficial (2014) , the main elements of the Mexican Science, Technology and Innovation System are the laws and normative, Mexican Government, CONACYT, Industry, Higher Education, Society and other organizations. In general, the Science and Technology Law offered a great opportunity for Mexican companies to maximize benefits and develop a virtuous cycle of wealth generation as well as the creation of universities' units to foster technological development, innovation projects and linkages with productive sectors and services (i.e., similar to technology transfer offices, TTO). Within this context, the government directly provides enterprises with mechanisms and programs to support innovations, business creation, and human capital, and does the same for universities oriented to solve social problems or focused on economic priorities. Several subsidy programs have been implemented to support innovation, with a strong participation by the CONACYT, the Ministry of Public Education, and the Ministry of Economy. As a result, universities actively collaborate in specific projects or provide services based on their teaching, research, and entrepreneurial activities (supply-side), while enterprises make specific demands aimed at the development and transfer of knowledge via new products/services, as well as innovations in managerial processes (demand-side).
Incentives for fostering innovation and enterprise-university partnerships
According to the OCDE's Science, Technology and Industry Scoreboard (OECD 2013), the Mexican economy evidenced the highest percentage of product and/or process innovative enterprises receiving direct public subsidies for innovation during 2008-2010. However, the investment in science and technology represents 0.79% of the Mexican GDP oriented to experimental research and development, for the education and training of scientists and technicians, and for scientific and technological services CONACYT (2011).
Concerning the promotion of enterprise-university partnerships, during 2009-2016, Mexico has created the Incentive Programme for Innovation and has investment more than 2932 millions of dollars (54% from private funds and 45% from public funds. Figure 1 shows the R&D investment per year as well as the distribution of subsidized projects per priority industries. According to the CONACYT, 1 the Incentive Programme for Innovation is oriented to support enterprises that are registered at the National Register of Institutions and Scientific and Technological Enterprises (RENIECYT) for conducting research and investing in the development of new technology and innovation, individually or in association with public/ private university or research center, at national level. Specifically, the main aim of this incentive is to encourage growth, competitiveness, links between enterprise and scientific organizations (universities & research centers), incorporate specialized human capital, generate innovations (new products/services, process) with value added to strategic sectors, and contribute to the creation/protection of intellectual property. The Incentive Programme for Innovation includes three modalities: (a) INNOVAPYME (Technological Innovation for Micro, Small and Medium Enterprises) oriented to projects promoted by SMEs both individually or/and in collaboration with a university/research center; (b) INNOVATEC (Technological Innovation for Large Enterprises) oriented to projects promoted by large enterprises both individually or/and in collaboration with a university/research center; and PROINNOVA (Projects Innovation-Oriented Network) oriented to proposal that are submitted in collaboration with at least two universities or two research centers or one university and one research center.
Methodology 4.1 Data
Aligned with the purpose of this research and previous researchers (Herrera et al. 2016; Santiago et al. 2016) , we used the 2012 Research and Technological Development Survey (ESIDET, Encuesta sobre investigación y desarrollo tecnológico). This is a cross-section dataset that contains 10,167 enterprise-level data collected by the Mexican Institute of Statistics (INEGI) 2 to enhance the statistical information on enterprise innovation activities. According to the ESIDET' methodology, the population of enterprises is identified in the Mexican economic censes. Based on this information, a probabilistic and stratified sample (enterprises with 20 or more employees distributed by productive levels and by Mexican geography) with an assumed statistical error of less than 5% or 8% is estimated. This survey is biannual and the main respondents are the owners/managers of those enterprises. Based on this methodological design, INEGI 
Variables
In order to analyze the importance of universities' partnerships in enterprises' innovation processes, and on the basis of previous studies (Alcalde and Guerrero 2016; Bellucci and Pennacchio 2016; Herrera et al. 2016 (2016) and Ritala and Hurmelinna-Laukkanen (2013) , the first set of independent variables called ''incremental and radical orientation''. Given survey design, we used a proxy to identify the enterprises' orientation towards the development of incremental innovations (substituting current products, improving product quality, entering into new markets, improving the production process) or radical innovations (new product lines). In particular, these proxies were measured using a Likert Scale (1 = lower orientation and 4 = higher orientation). Moreover, as was explained in Sect. 2 and 3, a traditional way to foster innovation in emerging economise such as Mexico is via public subsidies or incentive programmes (Cohen et al. 2002; Czarnitzki et al. 2007; Dimos and Pugh 2016; García-Quevedo 2004; Perkmann et al. 2013; Perkmann and Walsh 2007) . In this line, the second set of variable called ''subsidies granted'' that takes into consideration the relevance of accessing to public subsidies for innovation practices, whether these subsidies require compulsory university partnerships (Gob support with Universities) or not (Gob support individually without any partnership). The 2012 ESIDET survey includes a list of public innovation support programs, and this allows us to build these two variables according to the number of subsidies received from the government.
Regarding control variables, based on the data available for this study, we used control variables related to certain firm-level strategic and structural characteristics (Perkmann et al. 2013; Perkmann and Walsh 2007) . Firstly, one of the main criticisms of the dynamic capabilities concept is that these capabilities are difficult to measure empirically, and the same is true for underlying operational processes such as innovation practices. In this study, we controlled the ''strategic characteristics'' using proxies that could represent the capabilities that enterprises require to grow and survive, based on their objectives, resources and barriers (De Fuentes and Dutrénit 2012; Dutrénit et al. 2010; Easterby-Smith et al. 2009; Narayanan et al. 2009; Scuotto et al. 2016 ). In the ESIDET survey, measured with a Likert Scale (1-4), we identified some proxies that captured the relevance of certain objectives for enterprises' innovation practices (e.g., to reduce variable costs, reduce fixed costs, reduce damage to the environment, comply with standards and regulations, and reduce the use of inputs) as well as the identification of certain obstacles for enterprises' innovation practices (e.g., economic risks, high innovation costs, access to financial sources, internal rigidity, lack of qualified personnel, lack of technology updates, lack of market information, legislative obstacles, and lack of customer responsiveness). Secondly, we also included several variables related to the structural characteristics that determinate enterprises' innovation practices according to the product life cycle, access to resources and the barriers (Alcalde and Guerrero 2016; Cohen and Klepper 1996; De Fuentes and Dutrénit 2012; Dutrénit et al. 2010; Hewitt-Dundas 2013; Santiago et al. 2016) : Enterprise's age measured with a dummy variable that indicates that the enterprise has less than 5 years old (1) or more than 5 years old (0); Availability of innovation resources measured by the investment in R&D expressed in pesos and the number of qualified personnel; Enterprise size measured as the number of employees and expressed in logarithms; Exports measured by means of a dummy variable where 1 represents those enterprises that have exported and 0 otherwise; Company group measured by a binary variable that takes a value of 1 if the enterprise is a part of a company and value 0 if it is a single-unit enterprise; Technological sector using a binary variable to identify if enterprise innovates influenced by technological sectors or not; and finally, we also controlled the location, including the entrepreneurial density of the state where the enterprises developed their economic activities.
Method
Based on the categorical nature of our dependent variable, we estimated a multinomial logistic regression model (Greene 1992) . In particular, the categorical dependent variable is defined in such a way that it has five different values (1 for no collaboration; 2 for intrapreneurial collaboration; 3 for commercial collaboration; 4 for scientific collaboration, and 5 for mixed collaboration). A multinomial logistic regression requires careful consideration of the sample size and examination of the outlying cases. Therefore, given the low number of companies that generate innovation in emerging economies, our reference group was no collaboration as follow:
Ák ¼ 1; 2; 3; 4; 5: Table 1 shows the main descriptive analysis for all the variables. During 2011 and 2012, only 9% of the Mexican enterprises surveyed implemented collaborative innovation practices. The majority of these enterprises collaborated with intrapreneurial partners, such as subsidiaries or companies in the same group. By contrast, in a developed economy like Spain's, on the basis of a similar sample of enterprises, the percentage of innovative collaborating enterprises is about 35% (Segarra-Blasco and Arauzo-Carod 2008; Barge-Gil 2010). A robustness test was also developed to ensure that our results are similar to, and consistent with, the enterprises' performance profiles, and, on the basis of the criteria to identify high-growth entrepreneurship (Audretsch 2012; OECD 2007 OECD , 2010 , 3 we tested the model with two sub-samples: (i) enterprises that did not grow by more than 20% in either total sales or personnel during 2011-2012 (7339 enterprises), and (ii) enterprises that grew Innovation practices in emerging economies: Do university… by more than 20% in terms of both total sales and personnel during 2011-2012 (1684 enterprises). Table 2 presents the main results obtained from the multinomial regression model that analyzes the role of Mexican universities in the development of exploratory and exploitative innovation practices.
Exploring Mexican enterprise-university partnerships

Innovation practices motivated by strategic purposes
In the case of non-innovative enterprises, the probability that an enterprise has sciencebased collaboration agreements with universities increases by 0.70 when the enterprise is interested in developing radical innovations associated with new product lines (0.349; p \ 0.050), whereas the probability decreases by 0.77 and 0.52 when it is primarily interested in substituting current products (-0.259; p \ 0.050) and entering into new markets (-0.555; p \ 0.050), respectively. When we analyze the control variables, science-based collaboration increases when the enterprises have lower access to financial sources or face internal rigidity, legislative obstacles, or a lack of customer responsiveness. In this case, having an absorptive capacity facilitates the implementation of radical innovations, because this enables the exchange of existing knowledge and a combination with the new knowledge provided by the universities (Kenney and Mowery 2014). These results are consistent with previous studies, which have shown that science-based practice focuses not only on supporting final product innovation but also provides a new scientific knowledge base aimed at radical innovations (O'Connor and De Martino 2006). Enterprise-university collaborations allow have access to new/advanced knowledge and technological resources required to explore new opportunities and initiatives for achieving radical innovation strategies ). In fact, Dutrénit et al. (2010) and Cárdenas et al. (2012) also evidenced similar channels knowledge transfer and collaboration strategies between Mexican universities and enterprises. Therefore, similarly than developed economies, we also find similar motivations and aspirations inside universityenterprise partnership but generally the benefits are observed in long-term (De Fuentes and Dutrénit 2012) and depend of the geographic proximity . On the other hand, the probability of developing incremental innovations increases by between 0.77 and 0.85 when an enterprise engages in intrapreneurial partnerships, particularly when it is focused on substituting its current products/services (0.160; p \ 0.001), improving the quality of its current products (0.263; p \ 0.001), and entering into new markets (0.261; p \ 0.001). This type of collaboration provides valuable sources of information for developing/improving products and enhancing flexibility, product quality, and market adaptability (Chung et al. 2003 ). When we analyze the rest of the control variables, we find that the lack of qualified personnel and technological updates, and the existence of legislative obstacles increase the probability of developing internal collaborations. These results confirm the findings of previous studies, which have demonstrated that a lack of financial resources encourages exploiting innovation practices with commercial partners rather than with scientific partners (e.g. purposive outflows of knowledge) (Lichtenthaler and Ernst 2007; van de Vrande et al. 2009 ). Therefore, the evidence supports hypothesis H1, which states that, in emerging economies, innovative enterprises are Innovation practices in emerging economies: Do university… Innovation practices in emerging economies: Do university… more likely to collaborate with universities to develop radical innovations than to develop incremental innovations. Taking non-innovative enterprises as a reference, the evidence suggests that the probability that Mexican enterprises collaborate with both universities and other internal/external agents increases by 0.457 (0.782; p \ 0.050) when the enterprises have an incremental innovation orientation (exploitation with other agents) and by 0.636 (0.453; p \ 0.050) when they have a radical innovation orientation (exploration with universities). As previous studies have shown, mixed collaboration allows to effectively explore/exploit new opportunities (Alcalde and Guerrero 2016) and entails great benefits for enterprises with innovation patterns and encourages the creation of novel products (Becker and Dietz 2004) . Interestingly, the control variables showed that enterprises choose this type of collaboration when they are interested in reducing the use of inputs and lack qualified personnel. Particularly, in the case of Mexico, enterprises faced several challenges particularly associated with the lack of qualified human resources, funds, and productivity (Cárdenas et al. 2012) . In general, these enterprises belong to the technological sectors and have an exporting profile. Under these conditions, diverse collaborations facilitate building sustainable competitive advantages, because they provide a good combination of commercial and technical (scientific) skills, thereby reducing market uncertainty (Laursen and Salter 2006) . As compared to science-based collaboration, the probability of university involvement in exploratory innovation with enterprises and other agents is lower than for involvement in exclusively scientific-based partnerships. This evidence supports hypothesis H2.
Innovation practices motivated by government subsidies
In regards to compulsory enterprise-university partnerships as a condition to receive government subsidies, and taking non-collaborative enterprises as the reference group, the results show that compulsory enterprise-university partnerships increase by 1.827 (0.603; p \ 0.001) the probability to collaborate with intrapreneurs, by 1.885 (0.634; p \ 0.001) with commercial agents, by 4.22 (1.441; p \ 0.001) with scientific agents, and by 4.41 (1.484; p \ 0.001) with mixed agents. These results support hypotheses H3 and H4. According to Cohen et al. (2002) , this government strategy is aimed at reorienting university research towards the needs and realities of enterprises. In this scenario, the direct positive effect behind these strategies is that universities reinforce and legitimize their role in social and economic development (Guerrero et al. 2015) and enterprises obtain access to otherwise scarce financial resources for innovation (Caloghirou et al. 2001) , as well as knowledge transfer and successful innovation processes (Boschma 2005) . Indirect effects may include the generation of spillovers (Perkmann et al. 2013; Perkmann and Walsh 2007) and long-standing partnerships (van de Vrande et al. 2009 ). Therefore, any financial decision represents a higher cost/risk for enterprises and the main innovation constrain in emerging economies (Á lvarez and Crespi 2015; Crespi and Zúñiga 2012) . In particular, Mexican enterprises are more likely to use internal innovation funds (e.g., retained earnings and parents' support) than external sources (e.g., other enterprises) . In fact, Autio et al. (2014) argue that radical innovations among enterprises-universities use multiple and combined sources of funding (public/private). Therefore, government subsidies with compulsory university partnership are other enterprises' motivation and contribution from universities in the development of explorative innovation projects. Std. Err.
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Robustness check
The prior literature suggests that the main motivations for enterprises engaging in collaborations are the potential innovation outcomes that may be obtained in terms of performance (Hagedoorn 1993) , technological evolution (Rosenkopf and Nerkar 2001) , and new product introduction (Laursen and Salter 2006) . On the basis of this argument, and in order to corroborate our findings, Tables 3 and 4 include a robustness check. We tested our model in two sub-samples built following the criteria of high-growth entrepreneurship proposed by the OECD (2005, 2010) . The main purpose was to understand the role of universities in enterprises that did not grow as compared to enterprises that grew by [20% in terms of sales and personnel. In general, the results obtained in these robustness tests confirmed our hypotheses (H1, H2, H3, and H4). In fact, we identify that universities play a relevant role in emerging economies because produce positive effect on enterprises' innovation and it is reinforced when these enterprise has a high-growth orientation. This means that the group of enterprises with a strong orientation to growth in both employees/ sales is influenced by university relationships that motivate to develop more entrepreneurial and novel innovations as suggested Autio et al. (2014) 
Conclusion
The purpose of this exploratory research was to provide a better understanding about the role of universities on enterprises' innovation practices in emerging economies. To achieve this objective, in the context of Mexico, we explored the enterprises' motivations to collaborate with universities in terms of innovation purposes (exploration and exploitation) or alternatives to access to public funds (compulsory requirement of being involved in a university partnership). In this sense, our results evidenced that Mexican innovative enterprises are more likely to collaborate with universities in the development of radical innovations than in the development of incremental innovations (H1), that the role of universities is greater when the enterprises are involved in science-based collaborations than when they are involved in mixed collaborations (H2), that access to government subsidies with compulsory university partnerships is greater when the enterprise is more interested in exploratory practices than in exploitative practices (H3), and that the involvement of universities in government subsidy programs is greater in mixed collaborations than in exclusively science-based collaborations (H4). In this regard, Barge-Gil (2010) have explained this fact by the existence of obstacles in terms of response to the initiatives (universities do not follow the same market times as enterprises because they have more bureaucratic burdens), understanding (universities and enterprises do not speak the same language), and knowledge about the existence of grants (only a limited number of enterprises have access to information about the programs). However, at difference of current studies in emerging economies (Armanios et al. 2016; Bastos et al. 2014; Kruss and Visser 2017; Santarelli and Tran 2016 ) that continue pay attention on those emerging economies' negative conditions (obstacles, dilemmas and challenges) that limited university-enterprise partnerships, this paper tried to contribute on the debate about the contribution of universities in the radical innovation process of enterprises motivated by a direct enterprises interest for strategic purposes as well as by an indirect enterprises interest of covering the government requirements for accessing to R&D subsidies. Elements that are part of agendas of research lines such as university technology transfer, quadruple helix perspective (Miller et al. 2016) , university-enterprise relationships, open innovation, innovation performance (Gassmann 2006; Greco et al. 2016; Perkmann and Walsh 2007; Van de Vrande et al. 2009 ) and effectiveness of R&D subsidies (Dimos and Pugh 2016; García-Quevedo 2004) .
This study has several limitations and several unanswered or unexplored questions that are interesting directions for future research. The first limitation is related to the database used. As a result of the INEGI's confidentiality rules, we only had access to the data at its facilities. We did not have access to all the variables and their treatment/analysis was limited by the statistical resources available. Therefore, we used several proxies such the measures adopted to coding university partnerships based on the available data of a sample of mexican enterprises. In this regard, following the ideas from Autio et al. (2014) , a natural extension of this paper could be continue exploring our sample with a longitudinal perspective in order to understand the real effect or impact of universities-enterprise relationships on innovation performance as well as spillover effects in their location. This will requires taking into account the implementation of control groups (e.g., comparison across enterprises that have not collaborated with universities as well as not have received subsidies). A real challenge could be doing this analysis across emerging economies. The second limitation was related to the proxies used to test the models, which need to be improved. One example is the analysis of the environmental level. According to Feldman (2014) , as the agents who recognize opportunities, mobilize resources, and create value, entrepreneurs are the key to the creation of organizations and the building of capacities to sustain regional economic development. Entrepreneurs benefit from their location, but they are also agents of change who can transform their local communities. A natural extension of this paper would be to explore the influence of location, in particular regional differences that may have a significant influence on innovation and entrepreneurial activities. In the line of and Miller et al. (2016) , it is still necessary an in-depth analysis about the transmutation of university and enterprises business models into a new configuration of sustained entrepreneurial and innovation ecosystems adopting a social and economic perspective. The third limitation was the proxies used in the analysis of compulsory university-enterprise partnership to access to public innovation incentives. Based on Dimos and Pugh (2016) , it is still necessary to continue exploring the effectiveness of R&D subsidies in stimulating a collaborative behavior instead of opportunistic behavior on university-enterprise R&D as well as the generation of tangible outcomes.
Even than those limitations, some implications for the main actors involved in the Mexican innovation system emerge from our study. For policymakers, the study presents evidence two motivations and determinants behind innovation practices of enterprisesuniversity partnerships. In other words, this study presents some direct and indirect outputs but is still necessary to consider the valuation of outcomes. If policymakers wish to promote a transition towards a knowledge-based economy, they must reinforce the innovation system as well as the entrepreneurial ecosystem (investment market, educational system, labor market, security and stable regulations for SMEs, among others). For enterprise managers, this study also offers several insights that need to be taking into account in the configuration of innovation practices with different agents (commercial, scientific and mixed). In particular, insights about the develop of radical or incremental innovation strategies. However, these aspects could be used such a reference but at the end each partnership requires time, trust and common objectives. For university managers, the entrepreneurial university model is a good example to follow in their transformation processes.
